The common features in the Raman data of high temperature superconductors: (the cuprates, bismathates, alkali doped fullerides and some organic superconductors), are analyzed. It was shown that qualitative understanding of the data can be achieved in terms of non-Fermi liquid models for their normal state, with appropiate bag mechanisms for the superconducting state.
I. INTRODUCTION
Over the years Raman scattering has proved to be a valuable tool for probing the normal as well as the superconducting (SC) states of the high temperature superconductors. It is well known that in the cuprate superconductors the measured Raman intensities have shown several unusual features [1] , which are summarized elsewhere [2] [3] [4] . Similar behaviour of the Raman spectra has also been observed in other families of high temperature superconductors such as the bismuthates [5] the alkali doped fullerides [6] and the organic superconductors [7] . For example the Raman spectra of BKBO the bismuthates are well known to be charge density wave (CDW) insulators [8] . There is some evidence (e.g. existence of nested pieces of Fermi surface) in favour of the CDW state being the ground state in the case of the other two systems as well [9, 10] , namely the alkali doped fullerides and the organic superconductors.
The other unexpected feature is the observation of the constant intensity background in the Raman spectra in almost all the high T c systems, which was never observed before for a usual metal. The charge carrier scattering essentially involves the polarizability which for a Fermi liquid like metal is given by the Lindhard function. Since the inelastic light scattering takes place with no momentum transfer, the Lindhard function vanishes at q = 0, hence there is no scattering by charge carriers in a metal. Again the phonon self energy in a usual metal will also vanish for the zone centre phonon , prohibiting any observable change in the phonon peak. The very fact that in the high T c systems charge carrier scattering as well as phonon anomalies has been observed points to the fact that the normal states of all these systems exhibit non-Fermi liquid like behaviour. Furthermore, the unexpected frequency and temperature dependence of the imaginary part of the polarizability, deduced from the fact that the background intensity is constant even indicates that the normal state of all these systems is a marginal Fermi liquid [11] .
Following this dictum we have proposed (i) a strongly correlated metallic state for the cuprates Superconductivity in these systems arises because of the pairing of the corresponding elementary excitations due to a bag mechanism [14, 8] . In either case the elementary excitations are strongly interacting with the collective modes of the system. Therefore, there can be a collective mode mediated attraction between the elementary excitations which will give rise to pairing. In the original bag models [14, 8] only the pairing of the holes in the lower band was considered. However in the present case since there exists only a pseudogap in these system there can be pairing of elementary excitations belonging to both the valence and conduction bands (lower and upper bands). This is the modified charge/correlation bag model for SC in the bismuthates/cuprates, which explains the experimental Raman data much better [3, 10] as will be discussed below.
The fluctuating CDW metallic state and the modified charge bag model can also be adopted to the alkali doped fullerides [9] and the organic superconductors [10] .
III. RESULTS FOR RAMAN INTENSITIES
The total Raman intensity in general is proportional to [4] ,
where χ i (q, ω) are the wave vector (q) and fre- With this prescription the Raman intensities are calculated.
In the case of the cuprates the results of a zero temperature calculation for q=0, was presented in [2] , while that of a finite temperature calculation for the correlated metallic state as well as the correlation bag model of superconductivity was reported in [3] . The finite temperature study involved a low and high temperature expansion of the Fermi functions [3] . Furthermore a small q, but zero tempera- This is in qualitative agreement with the results of neutron scattering measurements [17] . The Raman intensity calculations for the cuprates was discussed at length in [2] [3] [4] 15] .
In the bismuthates the fluctuating CDW state and the modified charge bag model [18] provide a good description of the normal and the SC states respectively. Fig 2(a) . Calculated Raman intensity at three different temperatures using the temperature expansion approximation.
In the K-doped system two phonons have been observed [5] . The high frequency one is taken to be the propagating and the low frequency one to be the localized phonon. The CDW gap lies be- Fig.(2b) , the supression of the low frequency phonon is reduced considerably. the SC state will be published elsewhere [19] . In the later state all the phonons will have the same intensity as there is no self energy for them. It is also clear from the figure that on lowering the temperature (increasing the parameter c1) the intensity of some of the phonons is suppressed considerably.
Furthermore, the suppressed phonons show a hardening of their frequency and undergo substantial broadening. All these features are in agreement with the experimental observations. A particular success of the model is that it provides an explaination as to why a Raman continuum has not been observed in alkali doped fullerides. The variation of Raman intensity with change in the dopant concentration and the coupling constant has also been studied and will be reported elsewhere [19] . In the above modeling of the fluctuating CDW state for the alkali doped fullerides, it is unlikely that the large CDW gap will ever vanish with doping. Hence superconductivity in this system will arise only due to the pairing of quasiparticles in the upper band as proposed in the original charge bag model [8] . In this model the calculated Raman intensity [20] in the SC state does not show much change from that in the normal state. Again this is in agreement with the experimental observations for the alkali doped fullerides.
Similar adoptation of the model to the organic superconductor (BEDT − T T F ) 2 I 3 has been reported earlier [10] . This organic SC being a 2D-system, the fluctuating CDW state and the charge bag model has been adopted to it. A zero temperature calculation of the Raman intensity [10] has qualitatively reproduced the experimental observations.
In conclusion it was shown that most of the features observed in the Raman data can be understood in terms of the proposed non-Fermi liquid descriptions of the normal states of these systems and the corresponding bag mechanism for superconductivity.
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